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What is claimed is: 

1 Y. A high power Schottky rectifier comprising: 

2 fia substrate; 

3 a gallium nitride epitaxial film grown over the substrate 

4 including a surface portion of a type that is susceptible to 

5 surface breakdown; and 

6 a nitride insulator film, formed over the surface portion to 

7 suppress surface breakdown in the surface portion. 

m 

2. The high power Schottky rectifier of claim 1, wherein 
a 2f the nitride insulator film is one of an aluminum nitride film and 
% aluminum gallium nitride film. 

o 
W 

Jj 3. The high power Schottky rectifier of claim 2, wherein 

;% the nitride insulator film is an epitaxially grown film. 

1 4. The high power Schottky rectifier of claim 3, further 

2 comprising a Schottky contact and an ohmic contact disposed in 

3 openings through the nitride insulator film extending to a 

4 surface of the gallium nitride epitaxial film on either side of 

5 the surface portion thereof susceptible to breakdown. 
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1 5. The high power Schottky rectifier of claim 4, wherein 

2 the rectifier has a planar cross-sectional area approximately 

3 between 1 and 10 cm 2 . 

4 6. The high power Schottky rectifier of claim 5, wherein 

5 the rectifier has a reverse voltage withstand capability in the 

6 approximate range between 5 kVolts and 25 kVolts. 

7. The high power Schottky rectifier of claim 5, wherein 
% the rectifier has a current withstand capability in the 

jjx approximate range between 200 and 2000 Amperes. 

O 

T 8. The high power Schottky rectifier of claim 1, wherein 

Tz* the substrate is sapphire. 

W 

% 9. The high power Schottky rectifier of claim 1, wherein 

2 the substrate is a gallium nitride material. 

1 10. The high power Schottky rectifier of claim 1, further 

2 comprising a Schottky contact and an ohmic contact disposed in 

3 openings through the nitride insulator film extending to a 

4 surface of the gallium nitride epitaxial film on either side of 

5 the surface portion thereof susceptible to breakdown. 
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11. The high power Schottky rectifier of claim 1, wherein 
the rectifier has a planar cross-sectional area approximately 
between 1 and 10 cm 2 . 

12. The high power Schottky rectifier of claim 1, 'wherein 
the rectifier has a reverse voltage withstand capability in the 
approximate range between 5 kVolts and 25 kVolts. 

13. The high power Schottky rectifier of claim 1, wherein 
the rectifier has a current withstand capability in the 
approximate range between 200 and 2000 Amperes. 

'4. A method of fabricating a high power Schottky rectifier 
devifce with high suppression ofNsu^fac^ electric field breakdown 
comprising : / \ /I 

producing a gallium nitridel epiTO^a^^^^ on a substrate; 
and V— / \ 

growing a nitride insulator film over^the gallium nitride 
epitaxial film. \ 
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1 K5. The method of claim 14, wherein said nitride insulator 

2 film is We of an epitaxially grown aluminum nitride film and an 

3 aluminum gallium nitride film. 
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16. The method of claim 15, further comprising: 
creating firs^ and se^pfttj-^enings through the nitride 

insulator film exten^^rfg to the/yburface of the gallium nitride 
epitaxial film; anc 

forming a Schottky c^rytadt and an ohmic contact in 
associated ones of the fLrsK/and second openings. 

17. The \method/of claim l^T^wherein the rectifier has a 
planar cross-s^trtrional area approximately between 1 and 10 cm 2 , 



1 18. The method of claim 17, whereifo the gallium nitride 

2 epitaxial film is grown on a sapphire wafeX material . 



1 19. The method of claim 17, wherein the gfellium nitride 

2 epitaxial film is grown on a gallium nitride wafe\ material. 
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20\ The method of claim 17, wherein the gallium nitride 
epitaxial\|ilm is grown on an electrically non-conductive wafer 
material . 

21. The metVod of claim 17, wherein said high power 
rectifier device is\pne of multiple high power devices formed on 
a single wafer material 

22, The method jaf. cla\m 21, ^h^rein said multiple high 
power devices includes at least two/rectifier devices, 



23. The method of claini 21, ^lerein said multiple high 
power devices constitute a/f integrbte^d circuit. 




24. The method of claim 14, further (comprising: 
creating first and second openings through the nitride 

insulator film extending to the surface of the \allium nitride 

epitaxial film; and 

forming a Schottky contact and an ohmic contact\in 

associated ones of the first and second openings . 
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